ABSTRACT: Three kinds of activated carbon fibre (ACF) having different shapes were observed by scanning electron microscopy. Their cross-sectional morphologies were Y-shaped, asterisk-shaped and circular. The micropore structures of these ACF samples were determined by α S -plots from the nitrogen adsorption isotherms at 77 K. Analysis of the α S -plots showed that despite these ACFs having a non-circular cross-section, they retained their uniform microporosity similar to that of a conventional ACF with a circular cross-section.
INTRODUCTION
Activated carbon fibres (ACFs) have been widely used in various technologies such as air purification (Kaneko and Imai 1998; Mochida et al. 2000) , water treatment (Oya et al. 1996) and gas separation (Villar-Rodil et al. 2002) because of their high surface areas and considerable micropore capacities Kaneko et al. , 1988 Rouquerol et al. 1999) . Recently, mesoporosity was introduced into an ACF (Miyamoto et al. 2004) . In particular, ACFs have a great advantage in the production of high-performance adsorbents for a specific function since they can be woven in the form of a cloth.
The cross-sectional areas of conventional pitch-based ACFs are circular with diameters greater than 20 µm, whereas ACFs from other precursors such as polyacrylonitrile (PAN) have noncircular cross-sections (Ryu 1998; Carrott et al. 2002) . Since the textural properties of a cloth depend on the morphology of the fibre cross-section, it is necessary to establish the preparation technology to provide ACFs having different cross-sectional morphologies with high surface areas and controlled microporosities for specific applications.
This communication reports clear evidence for ACFs whose microporosities were highly controlled irrespective of their different cross-sectional morphologies.
EXPERIMENTAL
Pitch-based ACFs with Y-shaped (Y-ACF) and asterisk-shaped (AS-ACF) cross-sections were supplied by AD'ALL Co. Ltd. For comparison, two additional types of pitch-based ACFs (AD'ALL Co. Ltd.) with circular cross-sections were also used; one was a commercially available ACF (A-15) while the other was a finer-diameter ACF (F-15). An FE-SEM instrument (JSM-6330, JEOL Inc.) was used to observe the morphology of these ACF samples. Their nitrogen adsorption isotherms at 77 K were measured by a volumetric method (Autosorb-1-MP Quantachrome). Each ACF sample was pretreated at 383 K and 1 mPa for 2 h. The micropore structural parameters were evaluated from the nitrogen adsorption isotherms at 77 K via the SPE method using a high-resolution α S -plot analysis (Kaneko and Ishii 1992) . The micropore-size distribution was obtained from the Horvath-Kawazoe method. shows the plots for the same nitrogen adsorption isotherms but with the abscissa expressed as the logarithm of P/P 0 . It will be seen that the isotherms for all the samples were almost parallel to each other over the whole relative pressure range. Hence, the micropore structures of all the ACFs were very close to each other, although their micropore volumes differed slightly from each other. The α S -plots obtained from the nitrogen adsorption isotherms showed a clear similarity; all the plots exhibited c-and f-swings, as shown in Figure 3(a) . These features of the α S -plots indicate that the micropore width of all the ACFs was in the 0.7-1.4-nm range, in agreement with a previous GCMC simulation study . The micropore-size distribution obtained by the Horvath-Kawazoe (HK) plot [Figure 3(b) ] also indicated that all the ACFs had a similar microporosity, irrespective of their different cross-sectional morphologies.
RESULTS AND DISCUSSION

FE-SEM images
The micropore structural parameters as determined from the α S -plots are collected in Table 1 . The micropore widths of all the ACFs were in the range of 1.0-1.1 nm. Even the specific surface areas and micropore volumes were not far removed from each other. Thus, the controlled activation of pitch-based fibre of different cross-sectional morphologies can provide similar microporosities. Since the cross-sectional morphology affects the textural structure, it follows therefore that new types of ACF having non-circular cross-sections may be produced and applied to specific adsorbents. 
